We report a suspicious case of spontaneous bacterial peritonitis (SBP) caused by Providencia rettgeri and Clostridium perfringens in a patient with alcoholic cirrhosis. The patient presented with altered mentality and was taken to the emergency room. He was diagnosed with SBP after abdominal paracentesis and computed tomography and was treated with ceftriaxone and metronidazole. The pathogens were identified under suspicion of polymicrobial infection because of Gram-staining discrepancies between broth from blood culture bottles and colonies on solid media. He died of septic shock despite transfer to the intensive care unit. Although we could not conclude which organism had the leading role in this case of SBP and septicemia, we did verify the importance of Gram staining in a microbiology laboratory in terms of quality assurance. (Ann Clin Microbiol 2014; 17:123-127)
INTRODUCTION
Spontaneous bacterial peritonitis (SBP), first described in the mid-1960s, is defined as an infection of initially sterile ascitic fluid (AF) without a detectable, surgically treatable source of infection and is a frequent and severe complication of cirrhotic ascites [1, 2] . SBP is diagnosed by polymorphonuclear leukocyte (PMN) counts ＞250 cells/mm 3 in ascitic fluid [3] . The organisms responsible for SBP are isolated in 60-70% of cases [1] , and are generally gut bacteria such as Escherichia coli, Klebsiella pneumoniae, and Enterococcus faecalis [2] . To the best of our knowledge, there are no reports of SBP caused by Providencia rettgeri and few reports of SBP caused by Clostridium perfringens [4] . Here we report a suspicious case of SBP with sepsis caused by both P.
rettgeri and C. perfringens.
CASE REPORT
A 47-year-old man was transported to the hospital by ambulance and was taken to the emergency room because of altered mentality on June 5, 2013. The patient was a homeless man with no previous history of invasive abdominal procedures, who had been diagnosed with alcoholic liver cirrhosis in March 2010; after diagnosis, he had been examined at the gastrointestinal internal medicine outpatient clinic.
On admission to the emergency room, the patient had a tem- gram-negative rods with white and mucoid colonies were observed (Fig 2C, D) . Suspecting a polymicrobial bacteremia with obligate anaerobe, the broth from the anaerobic bottle was subcultured onto a Brucella agar plate and cultured anaerobically.
After two days of incubation, gram-positive rods with beta-hemolytic colonies were observed (Fig. 2E, F) . The gram-negative rods were identified as P. rettgeri with 99% probability and the gram-positive rods as C. perfringens with 99% probability by the Vitek 2 system (bioMérieux).
The antimicrobial susceptibility test (AST) performed using a Vitek 2 system (bioMérieux) showed that P. rettgeri was susceptible to all tested antibiotics: amikacin, aztreonam, cefuroxime, cefotaxime, cefotetan, ceftazidime, ciprofloxacin, gentamicin, imipenem, and trimethoprim/sulfamethoxazole, but AST for C. perforingens, obligate anaerobic bacilli, was not conducted.
Although the AF was not cultured anaerobically, the patient was diagnosed with SBP with sepsis caused by P. rettgeri and C.
perfringens based on the results of blood cultures. The patient was maintained on the original antibiotics while in the intensive care unit, but he died due to septic shock before the causative organisms were identified.
DISCUSSION
SBP is a serious complication in cirrhotic patients with ascites [3] . Without early antibiotic treatment, this complication is associated with a 30-50% mortality rate [5] . Though C. perfringens are gram-positive, spore-forming, obligate anaerobic bacilli that exhibit various clinical symptoms, including infections of skin and soft tissue, gas gangrene, necrotizing enteritis, liver abscesses, bacteremia, and septic shock [12] . More than half of patients with C. perfringens bacteremia have polymicrobial infections, and the 30-day mortality rate of patients with this bacteremia is as high as 27-44% [12] . Few cases of SBP caused by C. perfringens have been reported and SBP caused by anaerobic bacteria including C. perfringens has similar clinical presentation and risk factors compared with infection by common pathogens [4, 13] .
The patient has septicemia with C. perfringens and P.
rettgeri. To identify polymicrobial bacteremia, we experienced the importance of Gram stains from blood culture-positive bottles. The discrepancy of Gram stains between broth of blood culture bottles and colonies on solid media allowed us to accurately identify the pathogens infecting this patient. We assume that the bacterial origin was intestinal owing to gut colonization.
Although it is unclear which microorganism has the role of primary pathogen, the mortality might have been caused by C. perfringens, which has a high reported mortality rate [12] . SBP caused by C. perfringens or P. rettgeri is very rare, possibly owing to the relatively high oxygen concentration in AF, which makes survival of anaerobic bacteria difficult [14, 15] . Because this patient had alcoholic liver cirrhosis, he may have had immune and nutritional deficiencies, and complement deficiency, which increase susceptibility to bacterial infection. Patients with SBP should seek and receive prompt medical treatment because they are immunosuppressed. The patient was accurately diagnosed and appropriately treated but he died due to poor general condition and delayed hospital transfer.
In this case, the patient was SBP with septicemia with P. rettgeri and C. perfringens. This case report shows that P. rettgeri 
